Introduction
The demand of electricity generation increases gradually with the ever-increasing growth of human civilization. Throughout the world thermal power plants are major contributors of electricity. Coal-fired thermal power plants generate 41% of world electricity (1) . Coal-based thermal power plants have been a major source of power generation in India, where 75% of total power obtained is from coal-based thermal power plants (2) . In India ash content in the coal used for power generation is 30-40%. High ash coal means more wear and tear of the plant and machinery, low thermal efficiency of the boiler, slogging and choking of the furnace and most serious one is generation of large amount of fly ash. India stand on fourth position in the world for the production of coal fly ash as by-product waste. After the combustion of coalin boiler 20% of the ash collected at the bottom called bottom ash remaining 80% is carried along with the Coal fumes. A 500MW thermal power plant releases 200metric tons SO 2, 70 tons NO 2 and 500 tone fly ash approximately every day. Particulate matter (PM) constitutes the fly ash. PM may be deposited into any of the three respiratory compartments: the extra thoracic, tracheobronchial and alveolar regions (3) . PM>10 µm diameter (super coarse particle) is deposited in the extra thoracic region, PM with a diameter between 5 and 10 µm (coarse particles) is deposited in the tracheobronchial region and particles <2.5 µm in diameter (fine particles) are deposited in the alveolar region (4) .The submicron particles enter deeper into lungs and are deposited on the alveolar walls where the metals transferred to the blood across the cell membrane. All the heavy metal (atomic number below 92) of fly ash is toxic in nature. The source and composition of particles determine their toxicity (5, 6) , but size is a major factor determining toxicity in the lungs due to the generation of reactive oxygen and nitrogen species. In general particles exacerbate acute and pre-existing respiratory diseases including viral infection, asthma, bronchitis and chronic respiratory disease (7, 8) . Asthma exacerbation has been linked specifically to exposure to ozone (O 3 ), a gas produced when NO 2 reacts with volatile organic compounds in presence of sunlight and heat (9) . NO 2 and very small particles, known as PM2.5 adversely affect lung development and reduction of forced expiratory volume (FEV) among children (10) . A 10 µg/m 3 increase in PM 2.5 is associated with a 1% to 3.4% decrease in FEV1, a measure of lung function, in asthmatic children (11) . In addition to respiratory illness, long term exposure to PM 2.5 is causally linked to the development of lung cancer (6) . When asthmatic children are exposed to NO 2 they can experience increase in wheezing and cough (12) . NO 2 exposure at high concentration (1-2 ppm) causes airway inflammation and low concentration (0.2-0.5 ppm) causes decrement in lung function in asthmatics (12) . Exposure to SO 2 emitted by coal burning power plants causes inflammation and hyper responsiveness of the airways aggravates bronchitis, and decrease lung function (13) . Children are particularly susceptible to air pollutants because they breathe more air in respect to their body weight, spend additional time outside, remain active outdoors during midday when air pollution levels tend to be higher and they inhale more air per unit body weight than adults. Because of their smaller stature their breathing zone is also smaller, so they inhale air loaded with more particles. It may also be due to the immaturity of their enzyme and immune systems, which assist in detoxifying pollutants, combined with incomplete pulmonary development (14) . These factors appear to act in concert to make children highly susceptible to airborne pollutants such as those emitted by coal-fired power plants (15) .
Thus this study was carried out in order to detect the effects of coal-fired thermal power plants'emission on pulmonary health status of school children having age limit 6-9 years II.
Material And Methods
Area of the study:The Kolaghat thermal power plant ( Village which was located within 5 km from the power station was investigated as the experimentvillage. Control-village was similar to experiment-village as far as climate, culture and life style concerned and it was located more than 25km away from power station.
Subjects:The present study was conducted among school children aged 6-9 years of both sexes studying in Primary schools of above mention villages. The prior written permission of the school authority was taken. Written consent from the parents of the students experimented in the study was obtained. This study was carried out on 186 control subject (92 boys and 94 girls) and 159 experimental subjects (76 boys and 83 girls). The students who did not complete the lung function test correctly, who had allergic diseases and who had been hospitalized with respiratory or cardio vascular complaint were excluded.
Spirometry:Spirometry was done using portable computerized spirometer (MedikroSpirostar USB Spirometer , Model: M929 , Finland) following the method of Pramanik, 2015 (16) . The complete procedure was explained and demonstrated. All doubts if any were cleared. The subjects were instructed to take a full breath in, close the lips around the mouth piece and blow out as hard and fast possible in standing upright posture. Inspiration should be full and unhurried and expiration once begins should be continued without a pause. Three consecutive spirometric measurements were carried out. (17) . FEF25-75% provides a more sensitive way to assess the early detection and severity of asthma (18) . Ratio of EFF50 and FIF50 was used to detect upper airway obstruction (19) . Anthropomeric measurements:Body weight was measured using bathroom scale accurate to 0.5kg. Weight was taken in light cloth and bare feet. Weight was recorded to the nearest 0.5kg. Height was measured using anthropometric rod. Height of the subject was recorded without footwear and expressed to the nearest 0.1cm. 
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Results
This study was conducted on 168 boys and 177 girls. Age wise distribution of subjects in control and experimental group was represented in table-1. Physical characteristic of control and experimental subjects was given in table-2. There were no significant difference of physical parameters between control and respective experimental group of subjects on the basis of sex. Epidemiological studies suggest that children have increased morbidity from particulate air pollution (20) . Upper airway deposition of coarse particles are more in children when compare with adults and increased upper airway deposition was correlated with decreasing height of the subjects (21) .In order to study upper airway obstruction if any we determined mid vital capacity ratio of study subjects and result was represented in table-9. 
Discussion
Coal-based thermal power plants have been a major source of power generation in India, where 75% of total power obtained is from coal-based thermal power plants (2) . In India ash content in the coal used for power generation is high. Thus liberation of fly ash is also more. India stands on fourth position in the world for the production of coal fly ash as by-product waste. Particulate matter (PM), most important constituent of fly ashmay be deposited into the extra thoracic, tracheobronchial and alveolar regions (3). PM>10um diameter (super coarse particle) is deposited in the extra thoracic region, PM with a diameter between 5 and 10 um (coarse particles) is deposited in the tracheobronchial region and particles <2.5 um in diameter (fine particles) are deposited in the alveolar region (4) .
Breathing zone of children is smaller because of their smaller stature so they inhale air loaded with more particles. Thus children are highly susceptible to airborne pollutants such as those emitted by coal-fired power plants (15) . Thus present study investigated the pulmonary function indices of primary school going children living near coal fired thermal power plant.
Epidemiological studies suggest that children have increased morbidity from particulate air pollution (20, 22) . Upper airway deposition of coarse particles are more in children when compare with adults and increased upper airway deposition was correlated with decreasing height of the subjects (18) .Ratio of mid vital capacity was used to determine upper airway obstruction. Ratio above 1.00 indicates variable upper airway obstruction. This ratio was more than 1.00 for both control and experimental children but it was significantly higher for experimental group of children. This result suggests that extra thoracic deposition was more in children living within 5 km radius of coal fired thermal power plant. Mid vital capacity ratio decreases with increasing age as well as height for both control and experimental children. This observation suggests that extra thoracic deposition correlate with decreasing height. Previous observation of Bennett et al (22) also support this finding.
The finding of this study indicates that, individuals living in village more than 25km from power plant were found to be better respiratory health than individuals living within 5km of thermal power plant. A study in Mexico reported that even a power plant complying with national standard, their emission can still have significant impact on the health of surrounding population (23) . Hon'ble Pope stated that every 10 microgram/m 3 increment in concentration of PM10 in air would result with decrease of 2% of the pulmonary function (24) . In our previous study, the boys of villages located around coal-fired thermal power plant was found to have low FVC, FEV1 and FEF25-75% (25) . Spirometric findings suggest that living within vicinity of a coal power thermal power plant can result in obstructive lung disease as there is significant reduction of PIFRand PEFR. Extra thoracic deposition of PM is significantly higher in children living with in 5km from thermal power plant. Both asthma and COPD involve in obstructing the small airways. FEF 25-75% is significantly lower (p<0.001) in children living within 5km of thermal power plant than children living more than 25km from power plant. FEF 25-75% is utilized noninvasively to detect airway obstruction in asthma in early stages (26). This finding suggests that children living near coal-fired thermal power plant have every possibility of respiratory obstruction specially asthmaattack at an early age.
V.
Conclusion
From this study it can be concluded that pulmonary function in school children living within 5km of coal-fired thermal power plant is worse than school children living more than 25km away from thermal power plant. Obstructive type pulmonary abnormality was noted among children living with in the vicinity of a coalfired thermal power plant. Upper air way and Small air way obstruction was more significant than obstruction of bronchial tree. Earlydiagnosis of small air way non-functioning is important because in mild to moderate asthmatics, treatment during early stage of the disease may be reversible. Thus, Children reside within the locality of coal-fired thermal power plant should undergo regular lung function test to detect respiratory impairment and to minimize major respiratory complication in future by adopting proper precaution.
